Abstract Background: One of the complications of urodynamic study is urinary tract infection. The aim of this study was to determine the rate of urinary tract infection (UTI) after UDS in patients referred to the pelvic floor clinic with regard to the specific conditions of these patients, such as presence of pelvic organ prolapse and high post voiding residual volume (PVR).
U rodynamic study is a diagnostic method in the field of pelvic floor disorders. This test requires catheterization of the urethra to inject the fluid for measurement of the bladder and urethral pressure. One of the complications of urethral catheterization is urinary tract infection due to damaging the epithelium of the urinary tract and development of suitable conditions for bacterial growth. It has been seen that urinary catheterization is associated with 1 to 5% chance of urinary tract infection per insertion (1) . Different rates of urinary tract infections following UDS have been reported (1.5 to 30%) (2, 3) which can be attributed to factors such as the difference in study populations in terms of age or underlying problem, UDS performance method, and different definitions of urinary tract infections. There is no agreement on using prophylactic antibiotics before the UDS (4, 5) . Old age patients (5), a low average of urine flow rate less than 7 mL/second (6) or a history of UTI within the past 4 weeks prior to the UDS are the high-risk factors for urinary tract infections (7) . The aim of this study was to determine the rate of UTI after UDS in patients referred to the pelvic floor clinic with regard to their specific conditions, such as having pelvic organ prolapse and high post-voiding residual volume (PVR).
Methods
Study design and target group: In a cross-sectional descriptive-analytic study, 156 female candidates for UDS from January 2016 to June 2017 entered the study. All female candidates for UDS who referred to the pelvic floor clinic and completed the inform consent were included in this study while presence of bacteriuria before the UDS, receiving antibiotic for any reason, having a fixed urine catheter, routine use of clean intermittent catheterization (CIC), urinary tract anomaly, recurrent UTI were the exclusion criteria in this study.
Patients were checked for urinary tract infection before UDS (up to 5 days before UDS) and were enrolled in the study if they did not have bacteriuria or urinary tract infection. A complete history of obstetric events, menopause status, previous surgery, frequent urinary tract infection, urinary stones, underlying diseases such as diabetes and thyroid diseases were recorded for the patients. The quantity of pelvic organ prolapse was determined by POP-Q system. Patients did not receive prophylactic antibiotic before performing UDS, and UDS tests were done routinely by the same nurse. The patients were asked to do clean midstream U/A and U/C three days after the UDS test and submit the result to our center by telephone, internet, or in the next visit. All patients are advised to contact us if they have symptoms of a urinary tract infection (dysuria, frequency, urinary urgency or supra pubic pain).Urinary tract infections (UTI) was defined in symptomatic subjects with a urine culture containing >100,000 CFU/mL (8) . We defined "considerable bacteriuria" as > 10 2 colony count in U/C. The primary outcomes include the bacteriuria, UTI, and post voiding residual volume (PVR). Urinary symptoms are the secondary outcome. Data analysis: Data were analyzed using SPSS Version 23 (SPSS Inc., Chicago, IL, USA). ANOVA was used for analysis of quantitative variables between groups.
Results
Of the 156 patients enrolled in the study, 10 patients were excluded from the study due to lack of follow up and not performing urinary culture after UDS and finally, 146 patients completed the study. The mean age of participants was 52.5 years and the mean BMI was 28.8 kg/m 2 ( Table 1) .
One-way ANOVA showed that the mean maximum pressure of the detrusor during urination in the patients with considerable bacteriuria was significantly higher compared with those with negative culture and it was higher in patients with UTI compared with in patients with the considerable bacteriuria (P<0.05) (table 1) .
Urinary tract infection had no significant relationship with other results of UDS (P>0.05). A total of 82 (56.2%) patients had urinary leakage. Valsalva leak point pressure description is presented in table 2. As indicated in table 2, 9)6.2%) patients had considerable bacteriuria and 7(4.8%) suffered from UTI. Individuals with considerable bacteriuria were asymptomatic. Five patients with >10 5 colony count in U/C suffered from dysuria and frequency and two patients had hematuria. All patients with urinary tract infection received antibiotic. Among patients with negative culture, 20 patients suffered from dysuria and frequency, which were spontaneously recovered with fluid intake (table 2) . Chisquare test showed that there was a significant correlation between the abnormal first PVR (pre-test) and urinary cultures (p<0.05). Patients with first PVR above 50 ml had considerable bacteriuria or UTI after UDS .Also, there was a significant relationship between diabetes and urine culture (p<0.05) (table 3) .
No significant correlation was found between the results of urine culture and other variables such as menopause, urine leak (p>0.05). 
Discussion
Among the 146 patients in this study, 7 patients had urinary tract infection (>=10 5 CFU/mL) after UDS. Nine patients had considerable bacteriuria that was asymptomatic.
On the other hand, there were 20 symptomatic patients who were culture-negative. These patients became asymptomatic after receiving enough fluids. Due to the low frequency of urinary tract infection after UDS, it seems that this diagnostic procedure is low risk and screening for urinary tract infection is not required after UDS; also, prophylactic antibiotic therapy is not recommended. A Review study in 2011 suggested that Prophylactic antibiotics did reduce the risk of bacteriuria after urodynamic studies but there was not enough evidence to suggest that this effect reduced symptomatic urinary tract infections (9) . In our study all patients with first PVR above 50 ml had considerable bacteriuria or UTI after UDS. In Antibiotic prophylaxis in urodynamic guideline post-void residual volume > 100ml is a risk factor for tract urinary infection and with a one risk factor antibiotic prophylaxis is optional (10). In P-Quek et al. study, it was stated patients with high PVR had a higher chance of urinary tract infection, though the difference was not statistically significant which can be attributed to small sample size (11) . In this study, there was no correlation between abnormal PVR (>50 ml) after UDS and urinary tract infection. PVR before and after UDS showed a statistically significant difference in our study (4.5 ml versus 67.2 ml), although this increase in PVR after UDS was expected due to presence of catheters and manipulations. This study showed that UTI was 7.3% (6 of 82) prevalent in patients with diagnosis of SUI in UDS, while it was 1.6% (1 of 64) prevalent among patients without urinary leakage. Although these differences were not statistically significant, the results have differed and further studies are required.
In this study, there was a significant relationship between high-pressure detrusor during urinary drainage and UTI. The importance of urethral obstruction in the development of urinary tract infections after UDS is also reported in the Quek study (11) . In Shih-Wei Tsai et al's. study, decreased average flow rate was reported as a risk factor for UTI after UDS (12) but this difference was not seen in the current study. There was a significant relationship between diabetes and considerable bacteriuria after UDS. The catheterization of the urethra can be responsible for increasing the considerable bacteriuria in diabetic patients. There was no infection in diabetic group and we think it was because of a small sample size. More than 3 normal vaginal delivery, presence of UTI before UDS, diabetes, and low average flow rate (<7 ml/second) are the risk factors for UTI after UDS and patients with this condition should take prophylactic antibiotics after UDS (12) .
Pannek J suggested that antibiotic prophylaxis should be given because of a high rate of UTI following UDS (13), while Böthig R et al. concluded that under certain conditions such as bacteriuria, and reflex voiding before UDS, prophylactic antibiotic is required (14) . Lathe et al. suggested in a meta-analysis that for the prevention of UTI after UDS we ought to give prophylactic antibiotics to 13 patients (15) . The Society of Urodynamics, Female Pelvic Medicine, and Urogenital Reconstruction (SUFU) in 2017 announced that all patients should be screened for symptoms of UTI and undergo dipstick urinalysis before UDS, if the clinician suspects UTI; the UDS should be postponed until UTI has been treated (16) . However, further studies are needed to clarify this inconsistency. The low sample size and uncertainty of the standard sampling method are the limitations of this study. A systematic review (Cochrane) Showed that antibiotic prophylaxis decreases the rate of bacteriuria but does not reduce the rate of urinary tract infection after UDS, and also recommend that if the urinary tract infection after UDS is above 10%, the prophylactic antibiotic is recommended (1) . So, different factors that might influence the risk of UTI need future confirmation via randomized trials.
In conclusion the rate of urinary tract infection after UDS in our pelvic floor clinic was about 4.8%. Thus, prophylactic antibiotic therapy seems to be unnecessary. It seems that antibiotic prophylaxis is appropriate only in cases with PVR above 50 ml before performing UDS and possibly the highdetrusor pressure.
